Ethylene negatively regulates EXPA5 expression in Arabidopsis thaliana.
We examined the effects of ethylene on the expression of Arabidopsis expansins (AtEXPs). Among the AtEXPs tested, transcription of the AtEXPA5 gene was reduced most by exogenous ethylene. 2-Aminoethoxyvinylglycine, an ethylene biosynthesis inhibitor, increased AtEXPA5 transcription. Ethylene insensitive (ein7) and constitutive (ctr1) mutants resulted in increased and decreased transcription, respectively, thereby suggesting that ethylene endogenously downregulates AtEXPA5 expression. Hypocotyl elongation followed the same trend as AtEXPA5 expression, implying that changes in hypocotyl elongation reflect changes in AtEXPA5 expression. A transgenic plant line that overexpresses AtEXPA5, 35S-EXPA5, showed a reduced response to exogenous ethylene in terms of hypocotyl lengths when compared to wild-type and expA5-1, a knockout mutant. These results and the dose-dependent effect of aminocyclopropane-1-carboxyl acid on hypocotyl elongation implicate AtEXPA5 overexpression in making tissues more sensitive to high doses of ethylene. In summary, AtEXPA5 appears to respond to ethylene and play a role in ethylene regulating hypocotyl elongation in Arabidopsis thaliana.